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(»*«3] (2 5t:) ~+12 5'C©^®ffl 

•e<offlfp«E{broiE{k©*6«fii[«s. 0. i8%/'C£tT-e 

*> 5 1 * fc H 2 OflS;5t&3fc. 

[IS*3I4 1 - 5 CC-S 0'1C(O?ag®aT-CD{S:^;t) 
OfiS«S:Oitfe»»5 0. 2 5%/'C£ATT'*>-5ig*S 10 
1 ~ 3 ©V^Ttvdx^K^E©*. 

ifii*«5i i$mmy=^7^ vmK a (aiss 

r. Ba. C ai6iiXfVh1)^hm^^i\^^'Pfl< bhl 
a©7C^X-fooT. Sr. Ca, $fcl4B a 4-i2'-f# 
tf) . *SJ:05R CRI4*±IS5c« (YSr^tf) Hiit^E 

ia©7C*T-fooT. Sr. C a 4fcl±B a 5:j£l--f ^tf 
fcroSrAt 

Co. Zn. Mg. Mn. Cu. Fe. N i *5j;0«L i 
+ F e 2 a©^JR7C*^ 2 Sr^i-^JRSiRro 

A : 1-13 W-.^%. 

R : 0. 0 5~1 0^-^%. 

F e : 8 0~9 51^^%, 

M : 0. 1~5I1^% . 

T-fo5!f 1 ~ 6 rov>-f IXi6^(7)^5t&*„ 

lit** 81 a*3Il~7(75«5©*^£r^^f>J^>'x-^ 

tsm%w.m.m.W: 40 

[n*«10] R (RH^&±S5£^ (Y^^tr) tJj; 
[«*^13l (2 St:) ~+ 1 2 S-Crofig® 50 
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14] - 5 0 5 0 'x:<o^mmx*<oi^m 

f}WL&mL<Oimm^ 0.25 %/'CaTT*fe^it*« 
11-13 (DV^-f 

[if3fe^i 5] mmmy:^y^ vm^. a (aus 

ScD5t^-efeoT. Sr. Ca. *yh(iB a «r£**f ^ 

11-14 <o\,^'fM^(r>m^m^o 

^^^i-5!f*Jll SO^SSK^Fo 

Sr. Ba. Caio<ttfPb;5>?>3iJ^$tL5iJ^*< tfc 
laOTC^T'fooT. S rioJ:UJ/*fctiCaSrie:.-f^ 

< 1 1 ia<7)7t;^«:R^ 

Co. Zn. Mg. Mn!. Cu. Fe. Ni j6J:U^L i 
+ F e ^(D 2 2ffi^^i-&M7C^(^ 

A, R, F eiaJ:T>*M7!i*e)«jS$iX. 

A : 1-1 3i?.^%. 
R : 0. 0 5~1 0^^^%. 
F e : 8 0 — 9 5®^%, 
M : 0. 1 — 5®-^% 

T'fo6W*«i 1-1 &o:>\^^'fM^<om.^m^o 

Az::&sl<^t5E;^t°^^ywyin^^ hlico (i i i> ::^f^^ 
;d5t5t^-gcUTVN^fi*Jli 1-1 l(0\i^i'M^(om^ 

[fSjftJii 9] R {R\m±m7tm (Y^^tp) 

^ii{l^#iamT*ffi^LT. ff*3ll 1-1 B(0\^^rflt^ 
[0 0 0 1] 

[0 0 0 2] 

hm (MS) (Oj^:^^B7h(OS r 

[000 3] 5 *?4#lcfiS*t><0(i. 
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^S;^ (Br) n^V^^^^m:h (HcJ) X'hi>^K ^ 
[0004] m^$m(Oti:f)^X. tS*<OMS Sry=cv 
^^mt^h:k^<. -0. 1 9%/rgg(0ttT'fe 

[0 0 0 5 J MMS ryz^Ly^V^ Bayzny-^ 

*fflr-feSo rofc4?>. ig;iaffi!lT-HcJ;65:>c*<«'>L. 

B r i:mm\c'^^z titmsm^^-^mvhotzo urn 
X. mg#.a*i+o. 1 5%/x:&.±xhr): ^a^ittt 

±mLtzi 0 \z^\^n^TX(o^mti(D'i^iti>^m\^<s 

[0006] 

ti'^mmm^^&m^mmm^x^fi. m^m^i^ 
\^^xh%uii<of&Tt^'pfj:^^y :^y ^ vm^m^'^m^ 

So 40 
[0 0 0 7] 

mm^m9:'t^1t}h(0^m r(DJ:5?ii6^l;i. TIB 

(1) (19) ^v^-ri^;^-offi^lcj:^?^^^tlSo 

(1) umy=^y^ vntys\f^.;\^y:^y^ vm^^ 

(2) '>>i< it 2o(OS?iS=^3ry-tafiS:*-rS 

±IE (1) oa:&it?&7|^, 

(3) (2 5t:) 1 2 5t:c0?US®fflT*O§& 

IS (1) t,1t\t. (2) (0»:&f»*o 50 
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(4) -5 ot:-5 ot:oiag^BT*o(^^;^(^ias 

^.^(D^^m^O, 2 5%/t:i^TT-fo5±IS (1) - 
(3) <OV^-fix;!5*<0K:&©*o 

(5) BtJf5MM7a:^-r A (AfiSr. B 

mXh^X^ Sr, Ca, ^fcfiB a ^it^^T^W , *3 
J:l/R [R(1*±S7C^ (YSr^tf) joiU^B i 

(1) - (4) ov^-fi^;)^<^«^^&*o 

(6) m^umy=^y^ vmK ^h\^co^^^ir 

SJbIS (5) 

(7) m^Mm.y =^y^ VV^t^. Sr. Ba. C a 

S r, Ca^fcl:iBa^i^:>-f^tft<0«rAi: # 
±S7cm (YSr^tf) *5j:t5B i;5^P>3i*^$ttS'>>i< 
1 1 IS^^^TC^^R t Co. Zn. Mg. Mn. C 
u. Fe. N i :jBj:t/L i +F e^(^2ffi(O^J|i5n^* 

2 «*:^i-^JS7C^<^ffl'&-^?rM t t # . A, 
R, F e:feJ:tm:a>?>«fiK$iX. ^ti^in(0^m7tm(D 

^vt<omjSLVcmK ±^m7tmm:-n\^. a : i^-i 3 

Jl^%, R : 0. 0 S--! 0j!Si^%. F e : 8 O'-S 5 
M: 0. l-SJ^^yoT-foSiia (1) 

(6) <D\i^'rM^<r>m^m^^ 

(8) ±12 (1) - (7) (O^K:&3|»*S^^^r7jfy7'>r 

(9) ±12 (1) (7) Ol>rtt^^<7>a:&S»*S:^ 
tfami2^^f*:o 

(10) R [RJi«r±^7C^. (Y^^tf) ^iU^B i 

^H^T'j^^LT. ±12 (1) - (9) (0\i^'fM^(0'm 

(00 0 81 (1.1) ymy:x.y^vnty^yf^-^j\^y 

(12) />7i< ^^>2o(75S^^S=^r:x!J-?aS4r^i- 

5 ±12 (1 1) (om^m^o 

(13) (2 5t:) 1 2 5t:<ofagiSET*o 
fflftK{liO^ftC0iffe*rfi|^5. 0. 1 8%/*CiJJlTT*fc5 
±12 (11) t.fz\t (1 2) (Oj%^^:^o 

(14) - 5 0 1:- 5 ox:(o\m.mmx(D%^tiW.K 

^M(D^nm^O. 2 5%/^jl^TT*fo5±l2 (1 1) 

~ (1 3) <o\i^-rfit^<Dms^m,'^o 
(1 5) ^mmy :^y^ vm*^. a (a(±s r . b 

mXhr>X^ Sr, Ca, S /cfiB a S:£>-f ^O) , :jo 
it^R {R\t^±m7cm (YSr^tf) *3j:t/B i ;!i^ibS 

5^$ti5iJ^/,^< laoTT^^a-f] ^^^-rs±i2 

(11) - (14) ^^V^Ttl?5^^Dj^^a^o 

(16) BtIi2MM:7ai7^ htB;0\ ^bt-Co^^^ 

-rs±f2 (15) (oms^m^. 
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(17) m^^Umy=^'7^hmK Sr. Ba, Ca 

S rioJ:t;/iybl±Ca Sr!g^-f^tffc<OSrAt 

< thlU<07cMi:RtL. Co. Zn. Mg. Mn. 
Cu. Fe. N i ioiU^L i +F e^(02ffitO^JS7C^ 

1 31^^%. R : 0. 0 S-^l OJg^%. F e : 8 0-- 10 
9 511^^%. M: 0. l-5J^^%-efe5±lS (11) 
- (16) (^v^ri^^>^7)i^fe«^o 

(18) SulEM^:7a:^-r bffi<?>ctt*f^]^. iC*fa 
(om^^^'^-^^y=^y-( hiSO <1 1 1) :&f^t755f5JJ 
-ifcLTV^5±IE (1 1) - (1 7) ^OV^-fi^;!)^^Oj^^ 

(19) R [Rfi*±li^^ (Y€:^tf) ^tSiU^B i 

^m%vm^LX. ±fS (1 1) - (18) OV^■f^^;!^> 20 
[0 0 0 9] 

±SRT'e^LfcMM:7:ii7'r ^^:^^i§^>/.^v^L. it 
[OOlOlSfc. LaCoe^^OSrCa^7:i:7 30 

o-t@s>^^^-r Mi. »*L<(i>^t''t^/i-ffi<7> <i 1 

1> l5^t^ MMO (OOL) (c$4) I5\^i^-^\.X 
[0 0 1 1] 7^;^fBMM7^^'< hoSSfs^igfi. S 

11) Ij^^. '^i5^B<ocmz-^^^immx*h^. 

i.^^(D^±m%mRxm.^\^fzymy^y^v^.m 40 

[0 0 121 rcDSSm. HcJ^B rCOW^mm^^Mz 
15. :^\f^^;\^y:r.J>(V\ththtm{t {Anls ( B 

r) ) cow.&m.i\:t^A^^\^^fz}^. ^^m(Dy^y^ vm 

^EtiB r(7)?aSi|#tttfi:<;i5o 50 
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(0 0 131 J:»:)^^6«}icfi. m^^^x\ts -sot: 

- 5 0 t:T*C0HcJ(0iag^.&AHcJ/HcJ/AT<Oite>Pt 
ffilt. »*H.^ffi«lT-ll. 0. 2 5%/*CJEJlT. 

0. 2%/t:tiiT. S?>(c(i. 0. i5%/t:wTici- 

hZtt^X^h. t.fz. (2 51C) i:+ 1 2 5t:c> 

<DMMS r h<^0. 19%/t:iC>ttU 0. 1 

8%/t:«Ttc-r5rt;5ST-#5o K:&»5|c-efi. -5 

ot:-'5 ot:T(DHcjo^ft:AHcj/ATfOitfe*fttii. 

»*LV^«I1^T^1. 50e/t:£JLT. 4*1;^ 30e/^J&lT. 
2a(2 5t:) t+1 2 5t:<OjSHOa s<o«aa#ttAo 

0. i9%/*Cic*fL. 0. 1 8%/t:tATlc-r5::t 

[0 0 141 rcO^m. 
[0 0 15] 

T(Dumxity:^y^ hm^mMtrnf^m^o^m-^^m 
[0 0 16] ^wM^mm^ti^m^^misxxj^m'^m 

^(i. -^^^^-^h^y^^^^ hm(Dun(D/<1j^Bl^(oy=^ 
y^ hm^xh^. Z(DXo^iy=^y^htLXit. a 

O-nFej O3 (A*i»4L<JiS r. Ca*3<tU^B 

z(DXo^j:y:^y^ h\at. ^±m7tm. p 

b. Si. AK Ga. Sn. Zn, In. Co. N 

1. Ti. Cr. Mn. Cu. Ge. Nb. Zr^t^"^ 

^^tix\^^xhX\^\ 

[0 0 17] x^Mci^mat. m^m^:t^xxJl^^^^m^ 

fi. Sr. Ba. CailioXXfPht)^hm^^tl^<!^ti:< 
thim(OybmXh^X. Sr, C a ^fcf^B a ^f^^^-f 
^t^h(Oi:AtL. *±S7C^ (YSr^tp) ii5i:U^B i 
t-hm^^fi^'P^j:<thim(07b^i:RtL. Co." 
Zn; Mg> Mn. Cu. Fe. Ni. Li + F e^O 

(hL/ctt. A, R, F eioJ:tm^:tL'?Ho&JS^^ 
O^H-OS^£it^;5^ ±^S7C^*lc:*rL. A: 1-1 
3®^%. R : 0~1 OW^^%s F e : 8 0'-9 51^^ 
%. M: O-'SISi^yoTfeSm^t-rSt^^^J^ifSL 
V\ 

[0 0 18] ^Vb. »*L<li. A : 2-1 3i^^%. 
R : 0. 0 5-1 Oi^i^%. F e : 8 3-9 5il^%. 
M:0. 1-5I1^%T*^<9. J^ift L<(;i. A : 3 
-1 1J^^%. R : 0. 2-6J[^.i^%. F e : 8 3-9 
411^%. M: 0. 3-4®^%T*fe5o 
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[0 0 19] Ati'J^fHr^i:. Mm7:^y^ hA^±^Lti: 

•rSwtiSfcS. Ais^v^t. MS73i7'f has 

4figL/£</^o/c:0. S r F eO,../iifro|^Kttffi;!i5 

^fl:A5#</iD. B r J?'HcJi6Sii:*:1-2), tztzU Rt^ 

Mi45^i-#*5i:B r-^HcJ/JS{g:TLT< 5o 
10 0 2 0] ±iE#1f^7C^lwio^^T. A(±. Sr. B 10 
a. Ca*Jj:0tPb*>P)SSi$*t5'>»i< it laroS 
^T'fcoT. S r , C a SfcJiB a 5r!£i>-f -^tf. A'P<D 
S r , C a t fcttB a <7)lt^l4. L < l± 5 1 1^^% 

141 0 OM-T^yoTJfcS. roii-g-, SrtCatBaO 
S:Jtl4^^:ET-fe■5o Al^OSr, Ca, B a <D]t*;JS(S 

[0 0 2 1 1 Rtt. *±S7c5!l (Y«:^tf) *5itJ!B i 

Sti*s#<'ioT<5. Rtfl;:^3^^TLaro^&^^>5»l^ 

14. »SL<(44 0;^^%«±. J;"9$f4L.<l47 OS 

7 = 71' McSt-r5@^IB#S?rJtlS!i-5t. L a ^i^ft 
^>#V^fc^6T♦fc5o LfciiSoT. R4'(;5L a (OfiJ^iiiJlg; 
■rt'5i:R©@^fiS:^<i-Sii:AS-Ct-f. 

^m(Dt^mi'^'b^<^J:-oX<^. tfc, Bi5r#fffl-rti. 

[0 0 2 2] 7c;^MI4. Co. Zn. Mg. Mn. C 

u. Fe. Ni. L i +F e^(7)2tf(D^M5E^4fcl4 
2 tt^7T^1-^Jg5t;^(D*fl-^^(D 1 aSfc(4 2 Sti±T-fo 

\f\ MiftS/h^i-ffct). Mi)i±^irgi,t. Br-^HcJ 
i5iS»lceTtT< 5o M^xDC o<0Jt^l4. Jf*L<l4 
1 0 i "9 »t L < (4 2 0 m^%&^±Xh 40 

5. 

10 0 2 3] ^f4L<l4*^§g|rffl^^^)73l7'l' 

M4. 

Ai-.R, (Fei2-,M,) .O,, 

0. 0 4^x^0. 9. 
0. 04gygO. 8. 
0. 8^x/y^5. 

0.7gzgl.2 50 
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[0 0 2 4] J:9»*L<I4 
0. 1 ^x^O. 4. 
0. Igy^O. 8. 
0. 8g z S 1 . 1 
T-fo?). it#(C»SL<l4 

0. g^z^i. 05 

10 0 2 5] ±l5S:i icisv^-c. x:4S/h$i-#'-5i. -r 
''ib*>7c^R<Ol:;4S'>/<c1-#*5t. 7^*S73i7W He 

S;^f4K«7)S(g;TLT< 5o x;45±#t-#'5i:7^:^fB7 
a^^-f h'fl-7C^R2i5Bt6H^-C'#/i</^9. fi»J;t(i7c 
^R5r^tf;d-ywy7i7l' hii^±^LX^^mtim< 

/f o T < y ^>5/J^$ 1 mamit t m:^^mmti 

(STLr<2)„ yi!iS:'c#1-#*5i7^:^B^B7i7i' M^l- 

fg«BigT'#5«5H-efeo-Ct. S*tt3tlS (K.) ^ 
S*ttJK» (H.) <0^e{b!6S*t<<i:oT<5, z^S'h 

[0 0 2 61 ±lBS;I!w^o^^T. x/yjjs/h^l-rrt 
i-#'r t)5c^R t s^m t <omWi(DW-'m'^ktnc < 

5c^MI4 2ffiT-fo5!i»5). ftmRA^Ztt^ ^t^Xh^^ 
^. afflW»J:i4x/y = l-e*)5. 'tis. x/y3iSli@ 

WM^ST-fFS^HiSS;)^ # V (4. y $ < T t F e 

[0 0 2 7] itefi&SrSi:>-t-±l2S;nc:*jv>r. gf« 

(O) ©lg^-^141 9 i:JioTV>5i65. rixl4. Ri'^-T 
i%ffifi)cH:S:S^Lfct.ro-r-fo6. ROfi^^x. y. z(D 

ffiliioT. Kigro^>'HS:f4S'SoT< 5. fiajx. 
-T j!i5T-t5^Hgtt*5fc'5„ Fe<4M 

a7:>i7i' ^t■l-*5^^rl4ai^3«x•?^^^i-53^^ ^ti 

j4S2ft/it*{;:^<t;i-5^SH4tfc5o Co^roM 
TvT^^?H55c^t3ffi(C^{t:-r5^t6tt;45for)^ Ztib 

#r-»4. R(^aiS^x. y. z(Dfi|(Cj;e>-f®f*(Dl^.^ 

1 9 t^7r:Lxhi>tK m^(omm(oi^^^mt^ 
[0 0 2 8] yj^y-(h<r)mmt. ^itxm-^A'^%f£ 

ffil4X«ll5I»f*»?>?tS$n5. 
[0 0 2 9] m^l&jS. j^^K¥lCI4. B: O, 
TV^TtJ;v^o B,0,«r^tfri:lcJ;tHSi^t&S*5iU! 

5, B,0,W&#a:J4. <K^r«&*±frO0. 5wt%yT 
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[0 0 3 0] m^BM. ^f^m^'Piat. Na. Kioi 

;tff 10 
S r 1. 3-2. R. M'.-o. 3 F e, , . tMo. 3 Oi9 
(OJ^X-^^^tl^o t^:^. r<D^^. 0. 3<a^0: 

[00 3 11 ^<om(Dit'^m. mz.\ts i . a 

1, Ga, In, Li,Mg,Mn, Ni, Cr. C 
u, Ti, Zr, Ge, Sn, V, Nb, Ta, Sb, 

As, w. Mo^t:mt^(omx. ^ti^timiti^v^ 

> 1 wt%&sT. mitTJl^ ^=^^M. 5wt%«Tx mtiS 20 

iwt%£JlT. S&^b-7i/^i/'i7A3wt%iJjLT. 

WT. KfkfflSwtXEXT. mit^^>3vft%SiT. miti^ 

{l:;^X3wt%i^T. ®&^b^<-:^v^C7iN3wt%i^T. g^fk-:^ 
7^3wt%«T. Kfk^>i5'/U3wt%JEJlTs mitr^^^^ 

3wt%uT. mimm 3^t%];xT. ^{b^>'^;^x>3wt 

%£iT. K{k:'^-yyx:^3wt%SS«T-&*$tiTv^Tt 

30 

[0 0 3 2] 2|s:!^?g<D73i^'< hlK^&lCioV^T. mCL 

J: "9. Mmt::^t'^>/untt^±^-t^a ^fc. La. C 
o^^;f^. A^C0it^T% Ca ^if4L<lil Oi^.^% 

#ic2 o~i 0 oi^^%^tfia^-(;-fi. ^^it^O 

[0 0 3 3] Mtg^::^fc";t^yi-+@,^cO*^(i. X^IhIW 
(XRD) lci:oT^t^$^^^, ±Eoj;9^<^S*tti^ 
jS«^lC*5V^T. cBc0XRD^;^fct#. Mti(Z) (0 
OL) t'-i^t. (1 1 1) 40 

(S) c^2ta^^S(-?^^oTVN5^.b:^5b7!i^5o ^ LV^ 
ffi^T*(tM (OOL) tS (111) f-^<o;?^7&5M^ 

[0 0 3 4] roj: ^/.^ cB^^XRDf--^- h^^b. M 
(^S^t'-:^'. ii^ (0 0 8) . S<^ (1 1 1) fcf-^^ 

(111) / I (008) JiiiltO. 0 5-0. 2gS 

[0 0 3 5] »^LV^^i«t?l^, cSOXRDIiMcO 50 
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(OOL) tS<0 (111) (D^LtM^^tli". M. 

EJi^t*-i>li. 3fig)tT-0- 3WT. 1#t-0. 2W 
T. ^hlZitO. 1&.TX\ 0t*5rtfcfe5o * 
fc. xt:-;^/W;i?ErS]LTV>/^l>:©'g^Ji. SO (2 2 0) 

[0 0 3 6] Sfc. 2ffi<^cfiSli. =3eau!;-.#.?!>^bt>fitm 

[0 0 3 7] (Tc) it. mitum^^^m 

Si!iS;«;^tf (VSM) 255|^<fflv^P>i^5o mil. if 
[0 0 3 8] Km^&*T*fciife^*•efc<fcV^;5^• 

5nun. : 6. SnnnSS) o jlSt^S^i^VT^ 

[0 0 3 9] ifvy/HiS.*ttT*fc. «*ttTt><J:V^ 

^i-5o f-VT'/woifKfi. 1 0 kOe«.±a>5fE5>j;i:^ct 
^<K:©Ji^<^*PL?iV^;6\ fnJDLTt>l kOeJWTOgI 

[0 0 4 0] 2'0<0^=L])-U&j(tmtl^mi:m9\Z7r: 
i-o ^(Om^. -^^(Dk=^V-^Mi& (Tcl ) (t. » 

^gCD^r^ y-tUS (T c2 ) Ji. mm(3>ta = 0(Om 

[0 0 4 1] 2o(7)g/^5^^ y--.^.T c, . Tcjtt. 
-:*r;d5Mtg(OTc,T*3 5 0'-4 8 Ot: (^^1/^X4 8 0 
'C4r-g•4^,^V^) . $ibi-3 5 0-4 7 0'C, 4 2 

0'-4 6 5t:> te*;dS;^fc';^;wffi<DTc2T% 3 0 0- 
6 0 0t:r*^575^ $f^L<fi4 8 0t:i^±> 4#IC5 0 
0-5 8 O^T-fo'So Tc. T C2(;iil'&fc<toT(ia 
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(0 0 4 2) *^?gicfo-it57=7'r 

h*). ^lblcif^U<(tO. 5~1 MoT-fcS, 2jitSSt 
</ioTHcJAS<6<;'^9. ¥^SimJ»5,j^$1-#*'5t. « 
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